Selective inhibition by lasalocid of hydrolysis of the ADP-insensitive phosphoenzyme in the catalytic cycle of sarcoplasmic reticulum Ca2(+)-ATPase.
The effect of a carboxylic ionophore (lasalocid) on the sarcoplasmic reticulum Ca2(+)-ATPase was investigated. The purified enzyme was preincubated with lasalocid in the presence of Ca2+ and the absence of K+ at pH 7.0 and 0 degrees C for 2 h. The Ca2(+)-dependent ATPase activity was strongly inhibited by this preincubation, whereas the activity of the contaminant Mg2(+)-ATPase was unaffected. The steady-state level of the phosphoenzyme (EP) intermediate remained constant over the wide range of lasalocid concentrations. The Ca2(+)-induced enzyme activation was unaffected. The kinetics of phosphorylation of the Ca2(+)-activated enzyme by ATP as well as the rate of conversion of ADP-sensitive EP to ADP-insensitive EP were also unaffected. Accumulation of ADP-insensitive EP was greatly enhanced, and almost all of the EP accumulating at steady state was ADP-insensitive. Hydrolysis of ADP-insensitive EP was strongly inhibited. A similar strong inhibition of the Ca2(+)-dependent ATPase activity by lasalocid was found with sarcoplasmic reticulum vesicles. To examine the effect of lasalocid on the conformational change in each reaction step, the Ca2(+)-ATPase of sarcoplasmic reticulum vesicles was labeled with a fluorescent probe (N-iodoacetyl-N'-(5-sulfo-1-naphthyl)ethylenediamine) without a loss of catalytic activity and then preincubated with lasalocid as described above. The conformational changes involved in hydrolysis of ADP-insensitive EP and in the reversal of this hydrolysis were appreciably retarded by lasalocid. The conformational changes involved in other reaction steps were unaffected. These results demonstrate that hydrolysis of ADP-insensitive EP in the catalytic cycle of this enzyme is selectively inhibited by lasalocid.